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COMMONWEALTH OF AUSTRALIA 



(Patents Act 1990) 




IN THE MATTER OF : Australian 
Patent Application 696764 (73941/94). 
In the name of: 

Human Genome Sciences Inc. 



and 



OPPOSITION THERETO BY : 

Ludwig Institute for Cancer Research 
under Section 59 of the Patents Act. 



STATUTORY DECLARATION 



I, John Stanley MATTICK, Professor of Molecular Biology, and Director of the 
Australian Research Council's Special Research Centre for Functional and 
Applied Genomics, Director of the Australian Genome Research Facility, and 
Co-Director of the Institute for Molecular Bioscience at the University of 
Queensland, St Lucia, Queensland 4072, Australia, declare as follows: 



1.1 I am currently the Foundation Professor of Molecular Biology in the 
Department of Biochemistry at The University of Queensland, the 
Director of the ARC Special Research Centre for Functional and Applied 
Genomics, the Director of the Australian Genome Research Facility, and 
the Co-Director of the Institute for Molecular Bioscience at The University 
of Queensland in Brisbane, Australia. 

1 .2 The research that I hav'e conducted over the last 28 years is presented in 
my curriculum vitae through my publications and presentation. Exhibited 
to me and marked with the letters "JSM-1" is a copy of my curriculum 
vitae, which itemises the publications and presentations of which I have 
been an author or co-author. 
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! received my B.Sc with First Class Honours in Biochemistry from the 
University of Sydney in 1972, followed by a PhD in Biochemistry in 1977 
from Monash University, on the topic of mitochondrial DNA replication 
and mutation, i then undertook postdoctoral work on the molecular 
biology of the fatty acid synthetase complex at the Baylor College of 
Medicine in Houston Texas from 1977 to 1981. My work on the 
architecture and function of this complex is now standard in biochemistry 
textbooks. I returned to Australia in early 1981 to work as a research 
scientist at the (then) CSIRO Division of Molecular Biology in Sydney, 
where I was the leader of a team responsible for the development of one 
of the world's first genetically engineered vaccines (against bovine 
footrot), for which i was awarded the 1989 Pharmacia-LKB Biotechnology 
Medal from the Australian Biochemical Society. 

In 1988, I was appointed the Foundation Professor of Molecular Biology 
and Foundation Director of the Centre for Molecular Biology and 
Biotechnology at the University of Queensland. The Centre was 
subsequently made a Special Research Centre of the Australian . 
Research Council, and in 1994 was renamed the ARC Special Research 
Centre for Molecular and Cellular Biology. The Centre grew rapidly and 
developed a strong national and international reputation for its research 
on the molecular biology of mammals and their diseases, including gene 
mapping, gene regulation, and developmental and cell biology. 

In 1988, I was appointed the Director of the Australian Genome Research 
Facility that was established under the aegis of the Australian 
Government's -Major National Research Facilities Program at the 
University of Queensland in Brisbane and at the Walter and Eliza Hall 
Institute for Medical Research in Melbourne. 

In 2000, the Centre for Molecular and Cellular Biology amalgamated with 
the Centre for Drug Design and Development, and elements of other 
research centres, notably the Centre for Microscopy and Microanalysis 
and the Advanced Computational Modelling Centre, to form a new 
Institute for Molecular Bioscience, which is currently being constructed at 
the University of Queensland. I am Co-Director and Research Director of 
the Institute for Molecular Bioscience. 

Also in 2000 I and my colleagues successfully applied for a new Special 
Research Centre grant from the Australian Research Council, and I now 
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I . also hold the position of Director of the ARC Special Research Centre for 

Functional and Applied Genomics, within the Institute for Molecular 

< Bioscience. This Centre and the Institute is concerned with integrated 

research ranging across the spectrum from genomics and genetics, 
developmental biology, cell biology, structural biology, and biological 

.:( chemistry, all underpinned by advanced bioinformatics and computational 

biology. 

1 .8 Now exhibited to me and marked with the letters "JSM-2" is a summary of 
:? the research that i have conducted over the last 29 years. For ease of 
1 description I have not identified, in the summary, all of the publications 

that I have authored or co-authored. Instead, I have identified only those 
publications that I consider are my most significant. I refer to those 
publications by the numbers corresponding to those publications set out 
in my curriculum vitae. 

1.9 I have been intimately involved in molecular biology since 1972. Since 
V:| 1977 my research has progressively employed a range of recombinant 

techniques to isolate, clone and express genomic DNA and cDNAs 
encoding various proteins from and in a variety of different organisms 
■ j including prokaryotes (bacteria), simple eukaryotes like yeast, and animal 

cells. Over this period I have observed either first hand or from a close 
j distance the research that others in my field were conducting. 

^ 1.10 Since returning to Australia in 1981, I have taken a very active role in the 

; J conduct and development of molecular biology in Australia. I am a 

member of the Board of two other national facilities concerned with 
: 1 advanced molecular biology, the Australian National Genome Information 

Service (ANGIS) and the Australian Proteome Analysis Facility (APAF), 
and of several Advisory Boards of major institutions and companies 
active in basic and applied research in molecular biology. Details of the 
committees and Boards that I have been involved with over the .last 
j twenty years are provided in my curriculum vitae (JSM-1 ). 

] 1.11 I have advised the Queensland State Government and the Prime 

. i 

1 Minister's Science, Engineering and Innovation Council on issues in 

genome science, gene technology and biotechnology, and am a member 

j of the Queensland Bioindustries Advisory Council and a member of the 

Executive of BIOCOG, (Biotec: .. .^^gy Consultative Group) which advises 

• I the Federal Minister for Industry, Science and Resources on the 
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development of the biotechnology industry in Australia. I have also 
represented Australian molecular biology and biotechnology at senior 
; \ meetings in the United States, Europe and Japan, and was involved 

v recently in the agreement between Celera Genomics Corporation and the 

NHMRC, to make available Celera's human, mouse and Drosophila 
j genome databases available to Australian biomedical researchers. 

rij 1.12 1 have spent research periods in Sydney, Melbourne, Brisbane, Houston, 

0 Cambridge and Oxford, and am familiar with most molecular biological 

research groups in Australia. I have visited many of the major 
international institutions involved in molecular biology and genome 
research. I am a frequent guest speaker at national and international 

1 * conferences in relation both to my own work and to the development of 

molecular biology in general. For example, I delivered the keynote 

addresses at the 1995 Conference of the Genetics Society of Australia 
i-\ and the 1996 Conference of the Australian Society for Medical Research, 

and an invited plenary address at the 2000 International Congress of 
: | ' Endocrinology. I believe this contact with the field has allowed me to 

become familiar with the field nationally and internationally, and with the 
ix! general level of skill possessed by those working in this field in Australia. 

1.13 Further, as a research scientist and the leader of an active research 
group, the Professor of Molecular Biology at the University of 
Queensland, the Director of the ARC Special Research Centre for 
''[■] Molecular and Cellular Biology, the Director of the ARC Special Research 

Centre for Functional and Applied Genomics, the Director of the 
m Australian Genome Research Facility, and the Co-Director of the Institute 

i:? for Molecular Bioscience, I have been (and am) required to have and to 

maintain a strong working knowledge of the Australian and international 
scientific literature concerning molecular biology. I have learned about 
molecular biology through my research training and activities, 
■: 1 postdoctoral experience in the United States, sabbatical experience at 

; j the University of Cambridge and the University of Oxford, publications, 

research supervision of postdoctoral fellows and Ph.D., honours and 
! undergraduate students, my professional involvement with numerous 

Australian and International organisations and industries, attendance at 
'■'■] scientific conferences and symposia, and referee duties for various local 

and inte r national journals and organisations. When I visit other research 
groups I often discuss with them recent developments in my field of 
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expertise. I would also convey relevant knowledge gained from those 
discussions to my research team upon my return. 

2 MY INSTRUCTIONS 

Human Genome Sciences Inc's (HGS') Patent Attorneys have provided 
me with a copy of a document entitled "Guidelines for Expert Witnesses 
in Proceedings in the Federal Court of Australia" 

HGS' Patent Attorneys have also provided me with copies of the following 
documents: 

2.2.1 The patent specification accompanying Australian Patent 
Application 696764 (AU-B-73941/94) in the name of Human 
Genome Sciences Inc ("HGS"), entitled "Vascular Endothelial 
Growth Factor 2" ("the patent specification"); and 

2.2.2 The Statutory Declaration of Peter Adrian Walton Rogers that was 
executed on 16 February 2000 ("Associate Professor Rogers' 
statutory declaration"). 

I have been asked to do the following with each of the documents 
identified in paragraph 2.2: 

2.3.1 To review the patent specification and to describe what it would 
have conveyed to me had I read it in March 1994; 

2.3.2 To review and provide comments on Associate Professor Rogers' 
statutory declaration; and 

2.3.3 To base all comments presented herein on my knowledge as at 8 
March 1994, unless I specifically state otherwise. 

I have done this and my comments are set out in this Statutory 
Declaration. 

Now exhibited to me and marked with the letters "JSM-3" is list of the 
documents provided to me by HGS' Patent Attorneys. 

In this statutory declaration I refer to and discuss a number of documents. 
I am informed by the Patent Attorneys representing HGS in these 
proceedings that a copy of each of the documents that I discuss in this 
declaration will be separately filed and served in support of this 
opposition. 



3 THE PATENT SPECIFICATION 



I am informed by the Patent Attorneys for HGS that the HGS Patent 
Specification AU-B-696764 has an earliest date of filing of March 8, 1994 
("the HGS priority date"), which was established by the filing of United 
States patent application 08/455,968 ("the priority application"). I am also 
informed by HGS' Patent Attorneys that subsequently a PCT application 
was filed on 12 May 1994 [12.05.94] ("the HGS filing date"), which 
claimed the benefits of the priority application. I am further informed by 
the patent attorneys for HGS that the PCT application was published on 
25 September 1995 [25.09.95] in Australia and on 14 September 1995 
[14.09.95] by the World Intellectual Property Organisation (WIPO), 
entered the national phase in Australia and was published as accepted 
on 17 September 1998 [17.09.98]. 

The patent specification relates to VEGF-2 polynucleotide sequences; 
polypeptides that are encoded by those polynucleotide sequences; uses 
of the polynucleotide and polypeptide sequences; means for isolating the 
polynucleotide sequences; 3nd means for producing the encoded 
polypeptide sequence. As of March 1994 I was generally familiar with 
what was known and practised in the field of molecular biology in 
Australia and overseas and, in particular, the use of molecular biological 
techniques in isolating, cloning and expressing protein, although I was 
not specifically working with the PDGFA/EGF gene family. 

HGS' Patent Attorneys have informed me that VEGF-2 and VEGF-C are 
the same molecule. The fact that VEGF-2 is now known by another 
name does not cause me any difficulty in understanding the information 
in the patent specification. When a new protein is identified it is usually 
named by the first group or groups to discover it, unless there is a 
precedent concerning the naming of the new protein because of its 
relationship to others (i.e. it belongs to a family members which has been 
described previously). 

Before discussing the information provided in the patent specification I 
have been asked to comment on (a) the environment in which molecular 
biologists operated in 1994 in Australia, and (b) the field of gene cloning 
and protein expression as at 1994. 



(a) The Field of Molecular Biology in Australia in 1994. 

3.5 By 1994 many laboratories in Australia were using molecular biological 
techniques. These included virtually every department of biochemistry, 
microbiology and genetics in the different universities around Australia, 
many research organisations and institutes such as the CSIRO, the 
Walter and Eliza Hall Institute of Medical Research, the Queensland 
Institute of Medical Research, the Garvan Institute of Medical Research 
(among many others) and companies such as Biotech Australia Pty. Ltd. 
and Commonwealth Serum Laboratories Ltd. I was generally aware of 
this by reason of my own work and experience. I routinely met with other 
scientists from other laboratories and institutes during visits to those 
places and during conferences during which we would discuss both 
research findings and methodologies. I also supervised and maintained 
contact with graduate and postdoctoral students whom I supervised and 
worked with or who had been in the laboratories in which I have worked. 
Information and knowledge gained from those discussions would be 
conveyed by me to my research team. 

3.6 ' The normal working group in a laboratory using molecular biological 

techniques would consist of an experienced Ph.D. graduate (a research 
scientist or academic staff member) advising more junior Ph.D. graduates 
(postdoctoral fellows or research officers) and/or research assistants 
and/or graduates and/or Ph.D. students. In my experience, a person of 
ordinary skill in my field of technology was and is someone who has the 
necessary skills to perform a particular task, rather than a person simply 
with a certain level of academic qualification. Moreover such a person is 
someone who is capable of designing and carrying out experiments with 
a minimum degree of supervision. People with a basic degree, working 
as research assistants, would often be taught in a short period of time 
how to use molecular biological techniques in a professional manner and 
would thereafter become the researcher(s) who conducted the research 
at the laboratory bench. Sometimes that work would be under the strict 
direction of a person with a Ph.D and other times it would be at their own 
initiative, subject to general direction, depending on the abilities of that 
researcher. 

3.7 Generally, one of the avenues by which I and other scientists in Australia 
keep up-to-date with developments in our field is through reading 

. research (journal) articles. There are a number of journals that are, and 



were before 1994, commonly read by most biological scientists, some of 
those publications included Nature, Science, Proceedings of the National 
Academy of Science (USA), and Cell; After that a researcher would tend 
to specialise in what they read, taking the best papers from journals that 
are specific for their area of interest. 

3.8 Scientists in Australia, as do scientists elsewhere, also constantly 
observe what is happening overseas through international conferences 
and international contacts. Before 1994 and now, there were (are) a lot 
of international conferences which Australian scientists frequently 
attended. 

3.9 In the field of molecular biology, in the mid-1 990's and today, the 
background knowledge of researchers in Australia was the same as or 
similar to that of a researcher in the USA, UK, Europe, Japan and 
elsewhere. It could be that in the laboratories in the USA people might 
have heard things on the grapevine before they were published, which 
might not have been the situation quite so often in Australia. But apart 
from that, there is and was very little difference - it is and was very much 
an international community of scientists. 

3.10 Before March 1994 (and today) many Australian scientists who did a 
Ph.D. in the field of molecular biology would go overseas to do post- 
doctoral studies. The great value in this is that these scientists get to 
know personally a set of people that are about the same age and at 
about the same stage of development, as well as more senior people. 
They usually keep in touch with such people throughout their professional 
life, and so set up information networks that develop with the years. 
Furthermore, such interactions as well as those at international 
conferences regularly lead to reciprocal visits to other laboratories. 

3.11 There is little difference in the level of . skill between Australian 
researchers in the field of molecular biology and researchers in other 
industrialised countries around the world. A lot of world-class work has 
been done in Australia and that is reflected in many publications that 
have come from Australia. For example, work carried out in my research 
centres, some of which I was directly involved with, has been published in 
Nature Genetics, Cell, and the Proceedings of the National Academy of 
Science (USA) - which are regarded as three of the top journals in the 
field. The amount of work to have come out of Australia is quantitatively 



lower than that from other countries such as the United States and United 
Kingdom, because the number of people involved is lower, but the per 
capita publication rate and overall quality of the work carried out in 
Australia over the* past three decades has been similar to that of other 
advanced countries, and in my opinion has been, for the most part, first 
rate. I believe that the work of our group is just one example that shows 
that Australian scientists in the field of molecular biology were often and 
still are the leaders in. the field. 

(b) Gene cloning and protein expression 

3.12 By 1994 the field of gene isolation, cloning and protein expression in 
Australia was comparable to that in any other industrialised nation. Rapid 
advances in molecular engineering techniques and in particular gene 
amplification techniques provided researchers with a versatile set of 
techniques and tools for isolating and amplifying genomic sequences. 

'3.13 An important difficulty that researchers faced in 1994 (and still face today) 
is the process of determining what a new gene encodes. This involves 
careful consideration and scientific training, and it is not a simple or 
straightforward process. Importantly, the isolation of a DNA sequence 
does not guarantee sufficient information to establish whether the 
sequence encodes a protein or if it does, the nature and function of the 
protein it might encode. Such information had to be determined in 1994 
(as it is today) by a researcher using scientific skill, their experience, their 
knowledge and often a wide range of different analytical and 
experimental tools. 

3.14 However, once a DNA sequence had been cloned, further manipulations 
of that sequence would be relatively routine practice. Moreover once a 
protein sequence had been identified there were many routine methods 
available for analysing that protein. Computational analysis provided one 
method, however there were other methods, which relied on more direct 
experimental analysis. Researchers often used a combination of these 
methods to characterise a newly discovered protein. For example, by 
1994 researchers were well acquainted with the fact that 
hydrophobic/hydrophilic characterisation and/or identification of 
conserved features of an amino acid sequence caa indicate likely 
structural or functional characteristics. However, they were also well 
aware that such analytical tools had their limits. 



5 Where a researcher thought an identified protein might contain a 
secretion signal sequence they often searched the sequence for amino 
acid motifs characteristic of such a sequence. Computer analysis 
programs available in 1994 for examining proteins for secretion signal or 
leader sequences included P SORT and SIGNAL P. 

6 Once the gene sequence encoding a protein had been identified, 
researchers could apply well-established molecular biology techniques to 
produce the protein in any desirable form. Expression of a known gene 
was a relatively routine and standard laboratory activity by 1994, albeit 
one that required care and attention. Expression of a known gene 
sequence involved: (a) selection (a priori or by trial and error) of an 
appropriate host-vector expression system that produced the protein in a 
form that would meet the end user's requirements; (b) insertion of the 
gene sequence into the selected vector(s); (c) introduction of the 
vector(s) into an appropriate host cell(s); (d) cultivation of the host cell; 
and (e) recovery of the expressed protein. 

7 By 1994, when researchers were selecting expression strategies they 
would typically take into consideration such factors as their experience, 
the type of protein to be expressed, morphological and physical features 
of the protein (e.g. whether the protein contained a signal or leader 
sequence), the physiological activity of the protein and the use to which 
that protein was to be' put. 

8 In conducting expression experiments it was not uncommon or unusual 
(nor is. it uncommon or unusual today) for researchers to encounter 
obstacles. Many such obstacles can and could be overcome by the 
application of ordinary skill. An example would be where the researcher 
was working on expression of a protein and found that the protein was 
not released from the cell. There are a number of reasons whyjhis 

.. problem might have arisen and I would expect that a person of ordinary 
skill in molecular biology would be aware of those reasons. An obvious 
possibility would be that the signal sequence, necessary for the secretion 
of the protein from the cell, was missing or faulty. This could be 
remedied by adding a heterologous signal sequence as is and was 
routinely done. Researchers often accommodated such situations by 
considering and trialing a series of different expression strategies and 
systems. In this respect my team and I usually assess a bank of 
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different expression strategies and systems simultaneously, or at least in 
close sequence, when expressing a protein for the first time. 
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There were in 19S4 many expression vectors that were commercially 
available or could be obtained from the author of the publication in which 
they were reported. Biotechnology company catalogues describing 
expression_vectors and associated host cells in which they could be used 
were part of every researcher's standard operating texts and invariably 
contained all the essential information that a researcher required to 
express a particular protein. These catalogues regularly contained 
additional information about the system including a reference to one or 
more seminal papers that described the expression vector, examples of 
other papers where the vectors had been successfully used and 
information about how to purchase the vectors and their hosts. 

(c) The patent specification 

The patent specification relates generally to VEGF-2 polynucleotide and 
polypeptide sequences and provides such sequences for diagnostic, 
therapeutic and prophylactic use. 

On page 3 (lines 30 to 32) the. patent specification states: 

"In accordance with" one aspect of the present invention, there is 
provided a novel mature polypeptide which is a VEGF-2 as well as 
fragments, analogues and derivatives thereof." 

The information provided in Figure 1. in the patent specification discloses 
a VEGF-2 sequence that is 350 amino acid residues in length. For the 
reasons mentioned in paragraph 4.7 below, the nucleotide sequence 
disclosed in Figure 1 may also be read to encode an additional 23 amino 
acids. 

After identifying the invention so far as it relates to VEGF-2 polypeptides 
the patent specification states on page 4, lines 1 to 3: 

"In accordance with another aspect of the present invention, there 
is provided polynucleotides (DNA and RNA) which encode such 
polypeptides." 

The information provided in Figure 1 in the patent specification discloses 
a VEGF-2 polynucleotide sequence that is 1525 base pairs in length. 
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3.25 After identifying VEGF-2 polypeptides and polynucleotides, the patent 
specification describes uses of those sequences. The patent 
specification states that the sequences can be used for therapeutic 
purposes such . as would healing, to promote growth of damaged bone 
and tissue, -to promote endothelialization of damaged tissues as well as 
diagnostics for tumours, cancer therapy, to produce antibodies against 
VEGF-2 and to produce or identify antagonists and inhibitors that may be 
used to inhibit the action of VEGF-2 to, for example, prevent tumour 
angiogenesis or prevent tumour neovascularisation. 

3.26 On page 5 (lines 13 to 18), the patent specification refers to a deposited 
sequence i.e. ATCC Accession No. 75698 (plasmid 182,618) on 4 March 
1994. I note that the specific details that identify the deposited clone 
have been written into the patent specification by hand. I am informed by 
the Patent Attorneys representing HGS that appropriate procedures were 
followed to introduce this information into the patent specification and that 
I am to consider the hand written information as part of the specification. 
I am proceeding on that understanding. 

3.27 After identifying the deposit sequence the patent specification provides 
information about the tissue source from which the identified VEGF-2 
coding sequences could be isolated. This information provides a source 
from which a VEGF-2 clone could be isolated and expressed. The patent 
specification also provides additional information about alternate tissue 
sources in Figure 5. Figure 5 depicts the results of northern blot analysis 
of VEGF-2 in a range of human adult tissues. The information contained 
in Figure 5 is discussed in more detail below. 

3.28 On page 5. lines 24 and 25 of the patent specification, HGS identify their 
VEGF-2 protein as being structurally related to the PDGF/VEGF family. 
When comparing their protein against other PDGF/VEGF family members 
they observed that the VEGF-2 sequence that they identified contains a 
fourteen amino acid signature motif that is common to the PDGF/VEGF 
family of growth factors, as well as eight cysteine residues that are 
conserved amongst VEGF, PDGFa and PDGFp family members. 
Further, they also observed that VEGF-2 shares some sequence identity 
with each of these family members, that identity being VEGF (30%), 
PDGFa (23%) and PDGFp (22%). Figure 3 presents a comparison of the 
percentage homology between VEGF-2, VEGF, PDGFa and PDGF(3. 



29 After providing a brief characterisation of VEGF-2, HGS provides 
information concerning production of a recombinant product with one or 
more of the biological properties of VEGF-2, For example, they describe 
methods for constructing a' large range of expression vectors and 
expression systems suitable for use in a range' of prokaryotic and 
eukaryotic host cells (see e.g. pages 10 to 15 of the patent specification). 
They describe host cells for expression, including mammalian cells, yeast 
cells, insect cells, and procaryotic cells (see e.g. pages 10 to 15 of the 
patent specification) and the use of heterologous signal sequences to 
achieve efficient secretion (see e.g., page 14, lines 6-23). By March 
1994 all of these techniques were routinely available from standard texts, 
and the indicated combinations and variations were commonly employed 
by those skilled in the art. 

30 The patent specification then describes examples of diagnostic and 
therapeutic uses to which VEGF-2 products may be put. 

31 Therefore, in summary, in my opinion the patent specification provides, 
inter alia, the following: 

3.31.1 DNA sequences ending VEGF-2 amino acid sequences and 
fragments thereof; 

3.31 .2 Cell sources for the identification and isolation of VEGF-2 coding 
sequences; 

3.31.3 Methods for producing recombinant VEGF-2 in eukaryotic and 
prokaryotic host cells; 

3.31.4 Methods for producing abundant "amounts of a polypeptide 
isolated from recombinant cells having the in vivo activity of 
VEGF-2; 

3.31.5 Methods for producing antibodies against VEGF-2 polypeptides 
for the purification of VEGF-2; 

3.31 .6 Uses of VEGF-2 for stimulating angiogenesis; 

3.31.7 Uses of VEGF-2 polypeptides for stimulating wound healing and 
for vascular tissue repair; 

3.31.8 Antagonists to inhibit VEGF-2 activity and anti-sense constructs 
to inhibit VEGF-2 expression; 

3.31 .9 Agonists ag ainst VEGF-2 polypeptides; 



3.31/10 Diagnostic methods for identifying mutations in the VEGF-2 
coding sequence and alterations in the concentration of VEGF-2 
protein in a sample derived from a host. 

3.31.11 A. method to test for in vitro biological function or activity of 
VEGF-2; 

3.31.12 Pharmaceutical carriers and delivery systems for the VEGF-2 
polypeptide as well as means for gene therapy to provide 
therapeutic and prophylactic effects against a wide range of 
different disease- states; 

3.31.13 Uses of the VEGF-2 polypeptide and gene sequence for the 
treatment of disease related medical conditions such as 
myocardial infarction (heart attacks) and ischemia; and 

3.31.14 Uses of the VEGF-2 polypeptide and gene sequence for the 
treatment of non-disease related medical conditions such as 
burns, injuries and plastic surgery. 

3.32 A more detailed but non-exhaustive list of the information that is 
disclosed in the HGS patent specification is provided in Table 1. Now 
exhibited to me and marked with the letters "JSWl-4" is Table 1. 

3.33 In my opinion, the disclosed VEGF-2 DNA and amino acid sequence 
information, the disclosed cell sources for isolating additional VEGF-2 
clones, and the description for cloning and expressing VEGF-2 provide all 
of the information that I would have needed to express a biologically 
active VEGF-2 using routine scientific application. All of this information 
is provided in the patent specification. Indeed, without this information 
not only wouid I not have been able to identify and isolate VEGF-2 and 
VEGF-2 coding sequences in March 1994, I would not have known that 
the protein existed. 

3.34 Further, the identified sequence information provided in the patent 
specification would have allowed me and I believe any person of ordinary 
skill in the field of molecular biology in 1994 to design specific strategies 
to obtain any polynucleotide sequence (ie gDNA, mRNA or cDNA) 
encoding VEGF-2. For example, the sequence information could have 
been used to design -highly specific DNA primers that exactly match the 
VEGF-2 sequence, thus enabling the"isolation of gDNA or cDNA VEGF-2 
clones from suitable libraries or from the tissue sources identified in the 
patent specification. 



4 Associate Professor Rogers' Statutory Declaration 



4.1 -I have been asked to read and comment 'on the Statutory Declaration by 
Associate Professor Rogers. I have done this and make the following 
comments concerning that declaration. 

General comments 

4.2 Associate Professor Rogers' statutory declaration raises a number of 
general issues concerning the patent specification. In the following 
passages I will address those issues and then turn my attention to some 
of the specific comments that he makes. 

(a) Expression of the VEGF-2 sequence 

4.3 The first issue that Associate Professor. Rogers puts forward is that 
expression of the VEGF-2 sequence would have been problematic based 
on the information in the patent specification -because the full length 
VEGF-2 sequence is not disclosed in the specification and the patent 
specification suggests that the first 24 amino acids of the disclosed 
sequence may represent a secretion signal sequence. I do not agree 
with his perspective. I believe that a person of ordinary skill in the field of 
molecular biology would have been able to deal with these issues easily 
by applying routine trial and experimentation to produce the VEGF-2 
protein, had they been presented with the information in the patent 
specification. 

4.4 It would have been a reasonable proposition in 1994 to suggest that the 
first 24 amino acids might be an atypical signal sequence. I note that Dr 
Alitalio and his research team appeared to draw a similar conclusion in 
1996 in their publication reporting VEGF-C (see: Joukov et a/., (1996), 
EMBO Journal 1 5: 290-298). 

4.5 Had I attempted to express the VEGF-2 protein using the putative 
secretion signal sequence identified in the patent specification and had 
that not worked, I and I believe any other person of ordinary skill in the 
field of molecular biology would have considered two obvious solutions to 
produce VEGF-2. 

4.6 First, I would have gone back to look more closely at the putative signal 
sequence and would have noted that it deviates in some respects from 
typical signal sequences. To overcome this I would have used a 
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heterologous signal sequence as is and was routine in the field of 
molecular biology in 1994, and which is taught in the patent specification 
on page 7 (lines 21 to 34), page 8 (lines 1 to 4), pages 9 to 10 (lines 34 to 
5), and page 14 (lines 17 to 23). 

Second, I would have considered whether the signal sequence was 
incorrect or incomplete. In considering this issue I would have gone back 
and read the specification more carefully and would have noted that the 
specification is not entirely clear about the existence of the signal 
sequence. In particular, I would have observed that the specification 
states on page 5 (lines 25 to 28), that the first 24 amino acids are only 
likely to represent a signal sequence. I would have also noted that the 
sequence in Figure 1 possibly encoded a further 23 continuous amino 
acids upstream of the suggested methionine start codon. Thus^ I would 
have looked in an appropriate cDNA library for larger VEGF-2 clones that 
might encode more sequence information and a bona fide signal 
sequence. In this respect I note that in Figure 5, a 2.2 kb mRNA species 
was detected, which I would expect to encode the full length sequence of 
VEGF-2 (the full length VEGF-2 sequence is now known to be 
transcribed as a 2.1 kb mRNA species). Any experimentation required to 
identify potential upstream sequences from the VEGF-2 mRNA species 
would be routine. 

Taking into account the existence of the additional 23 amino acids at the 
N-terminal end of the VEGF-2 sequence disclosed in the patent 
specification, I would also have stitched a signal secretion sequence to 
the beginning of the cDNA disclosed in the patent specification, as is 
taught in the patent specification. . I note that such an experiment was 
done and is described in Australian Patent Application 60467/96 
(714,484) (HGS 1 second VEGF-2 patent application) and the resultant 
product from those experiments is reported, to be biologically active (see 
page 42, line 32 to page 43 line 25 and Figures 8 and 9 -- HGS' second 
VEGF-2. patent application). 

The patent specification describes the use of such heterologous signal 
sequences on page 7 (lines 21 to 34), page 8 (lines 1 to 4), pages 9 to 10 
(lines 34 to 5), and page 14 (lines 17 to 23). On these pages reference is 
made to combining the mature sequence with a leader (secretion) 
sequence. Using such a system I would have been confident that I could 
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have produced "a secreted form of the VEGF-2 amino acid sequence 
disclosed in the patent specification. 

4.10 In addition to the above experiments I might also have attempted to 
express the 350" amino acid form of the protein, and or other fragments of 
VEGF-2 as taught in the patent specification. Such experiments could all 
have been performed in parallel with routine ease. By 1994 there were a 
large range of methods available to researchers for doing this type of 
work. Furthermore, systemb for carrying out such research were well 
established and routinely available. 

4.11 I believe either of these two approaches would have produced the 
desired outcome of producing VEGF-2, which I note has subsequently 
been shown to be the case. 

4.12 I have been asked to consider and comment on US patent 6,130,071 

' entitled "Vascular Endothelial Growth Factor C (VEGFC) ACYS 156 Protein 
and gene, and uses thereof. This patent describes, amongst other 
things, the expression of VEGF-C fragments using methodologies 
consistent with the strategy proposed above and which were routinely 
available and followed in protein expression laboratories prior to 1994. In 
particular, a heterologous secretion signal sequence was used to express 
and produce biologically functional or active fragments of VEGF-C. 
Accordingly I believe the same principles and strategy would apply and 
that the results in that patent reinforce that VEGF-2 sequences may be 
produced using the strategy that discussed to produce a biological 
function or activity VEGF-2 protein. 

4.13 Therefore in my opinion, the fact that the signal sequence information 
was incomplete would not have presented me with a formidable or even 
significant problem, given that the patent specification provides that a 
heterologous signal sequence may be used to achieve efficient secretion, 
and it would have involved routine experimentation to do so. I believe 
that by applying the information in the patent specification and a 
reasonable amount of -routine trial and experimentation using standard 
protein expression and secretion techniques I could have easily produced 
a secreted VEG'F-2 protein. 



(b) Biological assay 



4.14 Associate Professor Rogers asserts that the patent specification fails to 
provide an assay to test for VEGF-2 biological function or activity. 

4.15 I note that on page 18 (lines 6 to 8) HGS refer to a use of VEGF-2 for the 
in vitro expansion of vascular endothelial cells. I would understand from 
reading that passage that an expected activity of VEGF-2 is to promote 
growth of vascular endothelial cells in culture. I could use such an 
activity to verify the production of VEGF-2 as taught by the patent 
specification and I note that such an activity has subsequently been 
shown to be something possessed by VEGF-2. I refer to HGS Patent 
Application 60467/96 (714,484), which shows that VEGF-2 exhibits 
proliferative effects on vascular endothelial cells (see page 42, line 32 to 
page 43 line 25 and Figures 8 and 9). 

4.16 In addition, had I wanted to examine a secreted VEGF-2 protein using 
other assays relevant for activities specified in the patent specification 
(see below) I would have identified someone working in the vascular 
biology or endothelial biology field and I would have asked them for 
advice about the types of angiogenic assays that were available in 1994 
and how to set up the assays ? or I would have asked whether they would 
be prepared to collaborate with me in my research by testing the protein 
that I had produced. By 1994 it was common and routine in Australia for 
researchers to collaborate on projects. Alternatively, I could have done a 
basic Medline search for assays that tested for angiogenic activity since 
the patent specification tells me that VEGF-2 is an angiogenic molecule 
(see page 1, 4 and 16 to 18 of the patent specification). I would then 
have read those papers and I would have set up appropriate assays. 
Among the publications that I would have located here are some 
examples: 

4.16.1 Passaniti A, et ai. (1992) "A simple, quantitative method for 
assessing angiogenesis and antiangiogenic agents using 
reconstituted basement membrane, heparin, and fibroblast 
growth factor." Lab. Invest. 67:519-528 

4.16.2 Splawinski J, Michna M, Palczak R, Konturek S, 
Splawinska B (1988) "Angiogenesis: quantitative 



assessment by the chick chorioallantoic membrane assay." 
Methods Find. Exp. Clin. Pharmacol. 10:221-226 
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Therefore, I disagree that the patent specification does not provide 
sufficient information to undertake a biological assay for VEGF-2. 

(b) Biological activity 

Associate Professor Rogers asserts that the patent specification fails to 
demonstrate a . biological activity of VEGF-2 (see, for example, paragraph 
4.6.2 in Associate Professor Rogers Statutory Declaration). The patent 
specification provides extensive guidance for the in vitro and in vivo 
biological activities and uses for VEGF-2. Further the patent specification 
provides in Example 1 Northern Blot data (see figure 4) showing that 
VEGF-2 is over-expressed in breast cancer cell lines. This result 
indicates to me that VEGF-2 is biologically active in tumours. 

According to the patent specification, VEGF-2 is a molecule that is 
capable of re-vascularizing damaged tissue and/or has angiogenic 
properties (see page 16 lines 27 to 29 of the patent specification). 

On page 4 of the patent specification, HGS state that the present 
invention concerns a protein that possesses angiogenic behaviour (see, 
for example, page 4 lines 7 to 14 and lines 18 to 21). 

On pages 16 to 24, the patent specification discloses a multitude of 
biological applications for the protein. In particular, it discloses: 

(a) in vivo, uses of the proteins such as in wound healing or re- 
vascularizing damaged tissue (see page 16 line 27 to page 17 line 



(b) in vitro uses of the protein, such as for the generation of 
inhibitors of angiogenesis and neovascularization (see page 17 
line 29 to page 18 line 5) and for in vitro culturing of vascular 
endothelial cells (see page 18 lines 6 to 8); and 

(c) immunological uses of the protein, as diagnostics to detect the 
presence of tumours in certain individuals (see page 24 lines 5 to 
9) or as antagonists to treat tumours or inflammation caused by 
increased vascular permeability (see page 24, lines 2 to 4). 
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.22 The patent specification is not restricted to the above uses of VEGF-2 
proteins! It also discloses uses of VEGF-2 polynucleotides as well as 
uses of truncated VEGF-2 proteins. Uses of the polynucleotide 
sequences disclosed in the patent specification include: 

4.22.1 As probes and or primers (see page 8 and-Exam'ple 2). 

4.22.2 In gene therapy - Including both ex vivo and in vivo applications 
"(see page 18 (lines 9 to 34)). 

4.22.3 To identify the chromosomal location of the genomic sequence 
encoding VEGF-2 (see page 20 and 21). 

4.22.4 For the determination of genetic diseases associated with VEGF- 
2 (see page 20 and 21). 

4.22.5 For in vivo inhibition of VEGF-2 by the use of antisense 
technology. 

23 On page 24 (lines 25 to 31) the patent specification identifies uses of 
truncated versions of VEGF-2 for inactivating the activity of endogenous 
VEGF-2. It also discloses how such truncated molecules may be used 
therapeutically as anti-cancer drugs, to prevent inflammation or to treat 
solid tumour growth, diabetic retinopathy, psoriasis and rheumatoid 
arthritis (page 25 lines 4 to 13). 

24 Therefore, in my opinion the patent specification discloses a 
comprehensive range of uses of both the polynucleotide and polypeptide 
sequences of the invention. Such information constitutes the basic 
information that I would have required in 1994 to use VEGF-2 in a wide 
range of biological activities. 

(d) The claims in the patent specification do not encompass VEGF, 
PDGF and PIGF 

25 I note that Associate Professor Rogers suggests that the claims in the 
patent specification could in extremis' cover molecules like VEGF, 
PDGFa, PDGFp and PIGF because they include the words "fragments, 
analogues and/or derivatives". I do not agree with his position. In my 
opinion Associate Professor Rogers' comments concerning this issue are 
spurious and would not reflect the reasonable view of anyone 
experienced in the field of molecular biology. 



4.26 I would expect VEGF-2 fragments, analogues and derivatives to have 
greater structural similarity to VEGF-2 than other related proteins such as 
VEGF and PDGF. which exist as distinct proteins in nature. 

4.27 Having regard to the information provided in the patent specification I 
note that HGS clearly distinguishes VEGF-2 from VEGF, PDGFoc and 
PDGFp. Figure 2 provides a comparison of the amino acid sequence of 
VEGF-2 and other members of the PDGF/VEGF family, which 
demonstrates the iow level of homology between these proteins. Figure 
3 presents a comparison of the percentage homology between these 
.molecules. Using this information I could and would distinguish. VEGF-2 
fragments, analogues and/or derivatives from VEGF, PDGFa or PDGFp. 

(e) Hybridisation with VEGF-2 

4.28 Associate Professor Rogers asserts in his Statutory Declaration that: 

"...the claim limitations directed to polynucleotide hybridization do 
not serve to distinguish the prior art that discloses VEGF, PIGF, or 
PDGF polynucleotides and/or polypeptides, because any DNA 
can hybridize to VEGF-2 DNA if the hybridization conditions (e.g., 
temperature and ionic strength) are sufficiently relaxed. Neither 
the claims nor the specification require , a level of hybridization 
stringency that would exclude VEGF, PIGF, or PDGF 
polynucleotides or encoded polypeptides from the scope of the 
claims. (No minimum level of hybridization stringency is required 
at all.)" 

4.29 The claims in the patent specification refer to hybridization with a VEGF-2 
polynucleotide sequence. When I read such language in combination 
with the description of hybridization set forth in the patent specification I 
would understand it to mean that hybridization conditions should be 
sufficiently specific to exclude known non-VEGF-2 sequences. 

4.30 The patent specification provides examples (see Example 1) of 
hybridization conditions that could be used to specifically identify VEGF-2 
sequences. Further the patent specification states that there is no 
detectable homology at the nucleotide level between VEGF-2 and VEGF 
and PDGF. By 1994 it would have been routine for me and I believe any 
other researcher in the field to use the hybridization conditions put forth in 
the specification such that there would be no cross hybridization with 
VEGF, PIGF, or PDGF. In this respect I refer to paragraph 2.4.3 in 
Associate Professor Rogers' Statutory Declaration where he indicates 



that scientists couid, prior to 1994, exercise considerable control over the 
stringency of hybridization conditions. I would agree with this statement. 

(f) VEGF 2 antibodies 

4.31 Between pages 22 and 24 of the patent specification there is a 
description of methods for making antibodies to VEGF-2. Those methods 
were well known in the scientific literature and easy to perform in 1994. . 

4.32 In Sections 2 and 3 of Associate Professor Rogers' Statutory Declaration 
he repeatedly asserts that antibodies that bind to conserved regions of 
VEGF-2 would cross-react, to some extent, with the similar regions in 
VEGF or PDGF or PIGF. For example, in paragraph 2.5 he states: 

"From the theoretical universe of all possible antibodies that bind 
to VEGF-2, a molecular biologist with common general knowledge 
would reasonably expect that some antibodies which bind to these 
conserved regions (epitopes) of VEGF-2 would cross-react, to 
some extent, with the similar regions in VEGF or PDGF or PIGF. 
In other words, VEGF, PDGF, and PIGF are polypeptides which 
bind an antibody that binds (or is capable of binding) to VEGF-2. 
The expected antibody cross-reactivity means that the claim 
limitation relating to antibody binding does not exclude prior art 
VEGF or PDGF or PIGF polynucleotides and polypeptides from 
the scope of claims." 

4.33 Associate Professor Rogers' comments are, in my opinion, extremely 
speculative. The fact that there is some sequence homology between 
VEGF-2 and VEGF and other proteins does not mean that there is a high 
probability that antibodies to VEGF-2 will cross react with VEGF or those 
other proteins. Antibodies generally have exquisite specificity and will 
only cross react with closely related proteins. I do not believe that any 
conclusion can be drawn about cross-reactive antibodies at a theoretical 
or practical level. 

4.34 Further, I note that Associate Professor Rogers asserts that claim 49 
includes within its scope antibodies raised against VEGF, PDGF or PIGF 
polypeptides. In particular he states: "... such antibodies are explicitly 
disclosed or suggested in...". None of the prior art documents cited by 
Associate Professor Rogers establish that the described antibodies bind 
VEGF-2. In my opinion, no conclusion can be reached about the cross- 
reactivity of these antibodies based on the disclosures in these 
publications. 



Specific Comments 

4.35 In this section I address some of the more specific comments that 
Associate Professor Rogers makes in his statutory declaration. My 
decision not io address each and every paragraph in that declaration 
should not be taken as acceptance of the paragraphs to which I do not 
refer. 

Paragraph 2,2.2 

4.36 In paragraph 2.2.2 Associate Professor Rogers states: 



"A substantial number of amino acid changes are required to 
change the VEGF-2 sequence into, e.g. the VEGF or PDGF 
sequences shown in Fig. 2A-2B. However, I find no limitation in 
the specification or the claims setting a maximum number of 
modifications that may be performed to generate a "fragment, 
analogue, or derivative" within the scope of the claim. Thus, 
polypeptide and polynucleotide claims which recite "fragment," or 
"analogue," or "derivative" effectively encompass prior art 
polypeptides and polynucleotides, including but not limited to 
VEGF, PIGF, and PDGFoc and PDGFp polypeptides and 
polynucleotides." 



4.37 I would not require the patent specification to set a maximum limit of 
modifications that can be made to a protein before I could reasonably 
ascertain whether a protein was a fragment, analogue and/or derivative 
of VEGF-2, In this respect I refer to my comments in paragraph 4.25 to 
4.27. As soon as a protein starts to look more like VEGF, PDGFoc, 
PDGFP, or PIGF, it would not, in my opinion, be a fragment, analogue 
and/or derivative of VEGF-2. Thus, I would not regard any of VEGF, 
PIGF, PDGFoc or PDGFp to be VEGF-2 fragments, analogues and/or 
derivatives. 

Paragraph 2.4 

4.38 In paragraph 2.4 Associate Professor Rogers states: - 



"Some of the claims directed to polynucleotides or polypeptides 
include a limitation relating to "hybridizing" to (the complement of) 
a VEGF-2 polynucleotide or portion of a VEGF-2 polynucleotide. 
(See, e.g. claims 16-20, 34-45, and other .claims dependent 
therefrom.) However, the claim limitations directed to 
polynucleotide hybridization do not serve to distinguish the prior 
art that discloses VEGF, PIGF, or PDGF polynucleotides and/or 
polypeptides, because any DNA can hybridize to VEGF-2 DNA if 
the hybridization conditions (e.g. temperature and ionic strength) 
are sufficiently relaxed. Neither the claims nor the specification 
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require a level of hybridization stringency that would exclude 
VEGF, PIGF. or PDGF polynucleotides or encoded polypeptides 
from the scope of the claims. (No minimum level of hybridization 
stringency is required at all.)" 

39 As I read the claims I do not read them as being directed to VEGF, PIGF, 
or PDGF. I believe the patent specification provides sufficient information 
and direction to a skilled reader to understand that the hybridization 
language used in the specification and recited in the claims do not 
include polynucleotides encoding VEGF, PIGF or PDGF. Given that 
there is no detectable homology at the nucleotide level between VEGF-2 
and the other members of the PDGF/VEGF family, these sequences will 
not cross hybridize, particularly using the hybridization conditions recited 
in the claims. I refer to and repeat my comments in paragraphs 4.28 to 
4.30 above, which addresses this matter in more detail. 

Paragraph 2.7 

40 In paragraph 2.7 Associate Professor Rogers refers to a number of 
publications, which he says teach the subject matter claimed in the patent 
specification. I have reviewed each of documents D1, D5, D7, D12, D16, 
D18, D19, D20, D29, D34, D35, D36, D39 and D41. None of these 
documents describe VEGF-2. Further, to the extent that one or more of 
the claims in the patent specification might include a polypeptide that 
binds an antibody that binds to VEGF-2 I note that none of these 
publications describe an antibody that binds to VEGF-2 or establishes 
cross-reactivity between VEGF-2 antibodies and VEGF antibodies. 
These documents refer to such subject matter as VEGF, PDGF and 
PIGF. In my opinion they are not relevant to the subject matter claimed 
in the patent specification for the reasons mentioned in paragraphs 4.31 
to 4.34, above. 

Paragraph 2.7.2 (footnote) 

41 In the footnote to paragraph 2.7.2 Associate Professor Rogers states: 

"...the opposed application only exemplifies an isolated cDNA, not 
an isolated VEGF-2 RNA or VEGF-2 genomic DNA." 

42 However, at paragraph 3.4.3 Associate Professor Rogers states: 

"To the extent that the prior art had not explicitly isolated RNA or 
genomic DNA encoding any of these three polypeptides, it is my 
opinion that such RNA and genomic DNA was no more than 
routine variation over prior art disclosures of cDNAs..." 



■] 4.43 The patent specification clearly identifies an isolated mRNA encoding 

VEGF-2. For example, Example 1 and Figures 4 and 5 of the patent 
^ specification teaches the isolation and detection of an mRNA species 

;;| (see also the patent specification at page 27, lines 4 to 32). Furthermore, 

the isolation of VEGF-2 genomic DNA would have been a routine and 
straightforward task in 1994 for any person of ordinary skill in the field of 
molecular biology given the information in the patent specification. 

J 4.44 Hence I would agree with Associate Professor Rogers' comments to the 

extent that they can be interpreted to mean that RNA and genomic DNA 

: ! was a routine variation over the sequence information provided in the 

patent specification. 

j Paragraph 2.7.4 

r ^ 4.45 In paragraph 2.7.4 of Associate Professor Rogers' statutory declaration 

. j reference is made to a Response filed by HGS to the Australian Patent 

Office, which states: "biological activity may include immunogenic activity 
l| of the full length protein." (See Response paper dated 05 August 1998, 

filed by patent applicant.)". Associate Professor Rogers then states: 

: j "Immunogenicity is not generally considered to be a "biological 

■j activity" of a protein, because the term "biological activity" is 

generally used to describe the functions of a protein in native host 
■| cells or organisms where the protein does not normally cause an 

'4 antibody response." 

] 4.46 This is a specious statement. I would include immunological activity 

■* within the context of what is understood by the phrase biological function 

^ or activity. The ability of a protein, to be able to bind an antibody 

;| regardless of its origin is, in my opinion, clearly a biological interaction 

. and an activity that is dictated by the specific primary construction of the 
protein. Such activity is in my opinion a bona fide activity of a protein, 
since the antibodies may be used for clinical purposes, such as to inhibit 
;:| a VEGF-2 mediated ailment or in a diagnostic manner such as to identify 

-=3 VEGF-2 activity. Thus immunological activity may be a biological 

... function or activity that is dictated by the amino acid sequence of the 

identified protein. 

4.47 Further, in paragraph 2.7.4 Associate Professor Rogers states: 

5 "...short peptide sequences of 5, 6, 7, or more residues could be 

considered biologically active fragments of VEGF-2, because 
fragments of this size are generally considered large enough to 
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elicit an immune response... Both VEGF-2 and the prior art 
human VEGF polypeptide contain an identical 7-mer sequence 
RCGGCCN... Thus, polynucleotides that encode VEGF satisfy 
the "encodes VEGF-2 or a biologically active fragment of VEGF-2" 
limitation of claims 13-15..." 

4.48 At the conclusion of this paragraph Associate Professor Rogers identifies 
Documents D6 (p. 523 Fig. 1), D7 (p. 16319 Fig. 1), D12, D18 (p. 1307 
Fig. 1A and 1B), and D34 to D36 as publications that anticipate claims 13 
to 15. None of these documents establish that the amino acid sequence 
RCGGCCN preferentially binds a VEGF-2 antibody. Likewise document 
D29 (cited in footnote 8) which describes Balbiani Ring 3 Protein does 
not identify an antibody that preferentially binds VEGF-2 antibody. I refer 
to and repeat my comments in paragraphs 4.31 to 4.34, above. 

Paragraph 2.7.5 

) j 4.49 In paragraph 2.7.5 Associate Professor Rogers states: 

"Claims 16-18 are directed to an isolated polynucleotide which 
£3 hybridizes to a VEGF-2 polynucleotide and which encodes a 

i.ij j polypeptide which binds an antibody capable of binding to VEGF- 

2. As explained above in paragraphs 2.4-2.5, polynucleotides 
p: 1 which encode VEGF satisfy the hybridizing limitation and encode 

a polypeptide (VEGF) which satisfies the antibody binding 

limitation." 

Lj 4.50 I disagree. I refer to and repeat my comments in paragraphs 4.28 to 

4.30, above, which address these matters in more detail. 



n 



j Paragraph 2.7.12 

fj 4.51 In paragraph 2.7.12 Associate Professor Rogers states: 

: "As explained above in paragraphs 2.4-2.4.3, prior art 

polynucleotides that encode prior art VEGF polypeptides (or BR3P 
polypeptides) will hybridize to the VEGF-2 polynucleotides or 
fragments thereof recited in the claims. As explained in 
paragraphs 2.5 and 2.7.4, VEGF (and probably BR3P) 
':;! polypeptides described in the prior art bind antibodies which bind 

- to VEGF-2. Thus, VEGF polypeptides (and BR3P polypeptides) 

satisfy all of the limitations of claims 40-45, so these claims are 
j anticipated by prior art documents that disclose VEGF (and BR3P) 

:J polypeptides." 

: : j 4.52 In my opinion the conclusions reached by Associate Professor Rogers in 

this paragraph are not accurate. When I read the word "hybridize" in 
; j those claims I understand it to mean that the hybridization reaction 
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should be conducted under suitable conditions such as those described 
in Example 1 and stated on page 6, lines 2-5 ,of the specification. In 
Example 1, the patent specification teaches hybridization conditions that 
would not^ allow for cross hybridization of unrelated sequences, 
particularly VEGF or BR3P. These conditions are at either 65 degree C 
at 0.2xSSC or 60 degree C with 0.5XSSC and 0.1% SDS. Thus, the 
claims do not, in my opinion, encompass VEGF or BR3P polynucleotide 
sequences. 

Paragraph 2.7.18 

4.53 In paragraph 2.7.18 Associate Professor Rogers states: 

"...the claims directed to antagonists of VEGF-2 are not novel 
over prior art disclosures of forms of the receptors to which VEGF- 
2 could bind, but could not signal. See Document D27 
(disclosing a dominant negative Flk-1 protein)." 

4.54 I can find no evidence in document D27 which establishes that the 
dominant negative Flk-1 protein described could bind VEGF-2. I observe 

1 1 that the dominant negative Flk-1 receptor described in D27 is created by 

deleting a significant portion of the intracellular kinase binding domain 
; | from part of one of the Flk-1 proteins that forms the receptor. Such a 

1 deletion may well inhibit binding of VEGF-2. In my opinion, no 

g conclusions can be drawn from D27 about whether a dominant negative 

■ I j Flk-1 protein might serve as a VEGF-2 antagonist. 

1 4.55 Separately claim 50 is directed to VEGF-2 antagonists. I note that that 

■ 5 claim reads as follows 

f ■] "An antagonist specific for the polypeptide according to any one of 

;••{ claims 28 to 48" - 

4.56 I would understand the words "specific for" as used in this claim to mean 
•i that the antagonist must bind specifically to a VEGF-2 polypeptide and. 

,, 5 , not one of the then known (i.e. in 1994) prior art polypeptides. Thus to 

iijj the extent that Associate Prcfossor Rogers refers to the Flk-1 receptor as 

a possible molecule that binds VEGF-2 I would note that it preferentially 
'•■;] binds to VEGF and thus is not specific for VEGF-2. Hence I would not 

understand the Fik-1 receptor to fall within the scope of claim 50. 
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Tjj Paragraph 2.7.19 

4.57 In paragraph 2.7.1 9 Associate Professor Rogers states: 

r?! "...patients in need of VEGF-2 (or in need of inhibiting VEGF-2) 

■ I would be treatable with VEGF (or with VEGF antagonists). 

Consequently, claims 51 and 52 embrace any prior art method of 
treatment of patients with VEGF polypeptides that are 
;: i encompassed by claim 28 (or prior art method of treatment with 

VEGF antagonists)." 

J 4.58 When I read the claims in the patent specification I note that they relate to 

a method of treating a patient in need of VEGF-2 using a VEGF-2 protein. 
] I would not understand claims 51 to 52 to embrace a method of treating 

patients with VEGF, because the claims appear to me to be limited to the 
use of one or more VEGF-2 molecules. 

'vi-i 

^ Paragraph 2.7.21 

y J 4.59 In paragraph 2.7.21 Associate Professor Rogers states: 

r j "Since the Figures also disclose VEGF and PDGF's (See, e.g. 

Figures 2A-2B), I find that this reference to the Figures does not 
' 3 serve to exclude the prior art, and claims 57-61 are also 

anticipated." 



4.60 I do not agree with Associate Professor Rogers' comments. I note that 
each of claims 57 to 61 are limited to earlier claims which specifically 
define VEGF-2 subject matter. In my opinion none of the identified 
claims encompass VEGF or PDGF. Hence I do not believe that the prior 
art molecules are covered by these claims. 

Paragraph 3.4.2 

4.61 In paragraph 3.4.2 Associate Professor Rogers states: 

"The specification also fails to provide any teaching or 
exemplification of active fragments, analogues, and/or derivatives 
of VEGF-2." 

4.62 Separately, in paragraph 2.7.20 Associate Professor Rogers stated: 

"...the opposed application fails to identify with particularity any 
fragment, analogue, or derivative of the Figure 1 polypeptide 
which has an inhibitory activity." 

4.63 I do not agree that the specification fails to describe fragments of VEGF- 
2. I refer to Example 2 in the patent specification where HGS describe a 
VEGF-2 fragment (see page 29 lines 17 to 24 of the patent specification). 
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Further, at page 5 (lines 31 to 35) the patent specification describes two 
portions of VEGF-2. namely, the boxed area in Figure 2 which 
corresponds to amino acids 61 to' 74 and the region bound by the 
cysteine residues which corresponds to amino acids 38 to 1 18. 

4.64 Producing fragments, analogues or derivatives of a known sequence in 
1994 was a routine task that I would expect any researcher of ordinary 
skill in the field of molecular biology would have been able to accomplish 
by employing standard and routine trial and experimentation. In this 
respect I refer to paragraph 3.2.5 of Associate Professor Rogers' 
Statutory Declaration where he makes the following comments: 

"The common general knowledge at the time of the filing of the 
priority application included knowledge of the following: 



materials and methods for generating short peptides of any 
desired amino acid sequence synthetically; 

materials and methods for selectively altering one or more 
codons of a gene and using the altered gene to produce 
proteins with one or more amino acids selectively changed 
or deleted or added;..." 

4.65 Further, at paragraph 3.5 Associate Professor Rogers states: 

"Before the 1994 priority date, it was routine for the skilled 
addressee to introduce 3-4 amino acid (or codon) changes into a 
polypeptide (or polynucleotide) sequence, e.g. using procedures 
such as site-directed mutagenesis. [See, e.g. documents cited in 
paragraph 3.2.2, above.]." 

. 4.66 These statements by Associate Professor Rogers are consistent with my 
comments about the routine nature of preparing VEGF-2 fragments, 
analogues or derivatives using the information in the patent specification. 

4.67 Once an analogue fragment or derivative of VEGF-2 had been prepared 
it would then have been a matter of testing that molecule for the 
biological function or activity. Such activity could have been tested using 
any one or more of the in vivo, in vitro or immunological systems 
described in the patent specification. I refer to paragraphs 4.18 to 4.24 
above which discuss the availability of such assays. 

4.68 I believe the patent specification provides all of the information that I 
would have required to identify a fragment, analogue, or derivative of the 
Figure 1 polypeptide, which had an inhibitory activity. Likewise, the 



• patent specification contains all of the information that I would have 
required to produce active fragments, analogues, and/or derivatives of 
VEGF-2. I would not have needed (in 1994) examples in the patent 
specification before I could have produced or identified them and or 
tested them in a biological assay. 

Paragraph 3.7.1 

69 In paragraph 3.7.1 Associate Professor Rogers states: 

"I find no description of any instances where VEGF-2 gene 
therapy was successfully performed, or even attempted. Also, I 
find no teachings or guidance relating to performing gene therapy 
treatment that were not within the common general knowledge in 
Australia at the time of filing the opposed application." 

70 - The description of gene therapy provided in the patent specification is in 

my opinion suitably descriptive of the process involved. The success of 
such an approach would depend on the use of external technologies 
such as those used to deliver the VEGF-2 gene. 

71 Had I wanted to identify publications describing gene therapy approaches 
as at March 1994 I would have conducted a Medline search. Some 
publications providing examples where gene therapy had been 
successfully used prior to March 1994 are illustrated below. 

4.71.1 Stewart C, Taylor NA, Docherty K, Bailey CJ (1993) "Insulin 
delivery by somatic cell gene therapy." J. Mol. Endocrinol. 11:335- 
341. 

4.71.2 Walsh CE, Liu JM, Miller JL, Nienhuis AW,.Samulski RJ (1993) 
"Gene therapy for human hemoglobinopathies." Proc. Soc. Exp. 
Biol. Med. 204:289-300. 

4.71.3 Kay MA, et al. (1993) "In vivo gene therapy of hemophilia B: 
sustained partial correction in factor IX-deficient dogs.". Science 
262:117-119. 

4.71.4 Kolodka TM, Finegold M, Kay MA, Woo SL (1993) "Hepatic gene 
therapy: efficient retroviral-mediated gene transfer into rat 
hepatocytes in vivo." . Somat. Cell Mol. Genet. 19:491-497. 

4.71.5 Hyde SC, et al. (1993) "Correction of the ion transport defect in 
cystic fibrosis transgenic mice by gene therapy." Nature 362:250- 
255. 

4.71.6 Goldspiel BR, Green L. Calis KA (1993) "Human gene therapy." 
Clin. Pharm. 12:488-505. 



4.72 



Had I wanted to carryout VEGF-2 gene therapy I would have consulted 
both the description of gene therapy provided in the patent specification 
and one or. more gene therapy publications, such as those list above. 
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Given the information in the patent specification and the state of the 
literature so far as it pertained to gene therapy by 1994 I believe that the 
description provided in the patent application is sufficient for me to 
perform experiments leading to gene therapy treatment. 

Paragraph 4.6.4 

In paragraph i 4.6.4 Associate Professor Rogers states: 

"...the applicant and inventors failed to predict what appears to be 
one of the most important activities of VEGF2, that of a growth 
factor for the lymphatics system.' 1 

The patent specification states that VEGF-2 can be used in the promotion 
of endothelializatiqn (see for example page 4 lines 11 and 12, page 17 
and 18 of the patent specification). By 1994, the lymphatic system was 
known to be composed of endothelial cells. Moreover the intrinsic growth 
characteristics of lymphatic endothelium and vascular endothelium were 
reported to share similarities. Some publications reporting this 
knowledge are illustrated below: 

' 4.75.1 Yong LC, Jones BE (1991) "A comparative study of 

cultured vascular and lymphatic endothelium" Exp.. Pathol. 

42:11-25; and 

4.75.2 Witte MH, Witte CL (1987) "Lymphatics and blood vessels, 
lymphangiogenesis and hemangiogenesis: From cell 
biology to clinical medicine" Lymphology 20: 257-266. 

Paragraph 4.7 

In paragraph 4.7 Associate Professor Rogers states: 

"A molecular biologist would not have expected a partial 
eukaryotic polynucleotide sequence to be properly expressed in 
eukaryotic cells if the sequence were missing the first 69 codons." 

Had i been presented with the patent specification at 1994 I would have 
attempted to produce the protein as described in the patent specification. 
In the process of attempting to do so, one of the options that I would have 
employed would hav.e been to express the protein using a heterologous 
secretion signal sequence as described in the patent specification. If I 
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had thought that it was possible the sequence presented in the patent 
specification was in fact a truncated form of a larger molecule, I would 
have also attempted to clone more of the 5' end of the gene. Hence I 
would have followed the teachings in the patent specification and I would 
have looked further upstream for additional coding sequence for the full- 
length molecule. 

4.78 In view of the above 1 do not agree with the comments of Associate 
Professor Rogers. I believe that using routine trial and experimentation a 
scientist of ordinary skill would have been able to produce the biologically 
active protein identified as VEGF-2 in the patent specification in 
eukaryotic cells even if the sequence were missing the first 69 codons. 

Paragraph 4.8 

4.79 in paragraph 4.8 Associate Professor Rogers states: 



4.80 I disagree with this statement. In my opinion the patent specification 
provides sufficient information to permit a person of ordinary skill to 
practice the invention.. I refer to and repeat paragraphs 4.18 to 4.24 
above, which highlight some of the information provided in the patent 
specification. 

Paragraph 4.10 

4.81 In paragraph 4.10 Associate Professor Rogers refers to claims 16-27, 40- 
50 and 57-61 and suggests that the subject matter claimed in those 
claims was not intended by HGS to be part of the invention. I do not 
agree with that suggestion nor on my reading does the patent 
specification (see pages. 4 and 22 to 24 where HGS provide a variety of 
suggested uses for which the defined fragments may be used). 

4.82 Further, Associate Professor Rogers indicates there is no suggestion by 
HGS that antibodies had been made at the time the patent specification 
was filed. Regardless of whether HGS had actually produced any 
antibodies at the time of filing the patent specification, on page 23 there is 
a disclosure identifying how to produce such antibodies, which in my 
opinion any person of ordinary skill could have followed to generate 



"The failure to demonstrate a VEGF-2 activity and the failure to 
provide a VEGF-2 activity assay and the suggestion that VEGF-2 
may have several activities (uses) place an undue burden on the 
part of the skilled addressee to practice the invention." 
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VEGF-2 antibodies. It was not necessary that the patent specification 
establish that HGS had made antibodies, before I could have taken the 
disclosed amino acid sequence and used it to generate such antibodies. 

Associate Professor Rogers also suggests that HGS has not identified all 
of the antigenic sites on the VEGF-2 molecule. Although computer 
programs where readily available in 1994 to generate this information, I 
would not have needed such information. To determine whether a 
protein sequence would bind a VEGF-2 antibody is simply a matter of 
testing it. Additionally, as described in the specification, one routine way 
to generate antibodies is to inject isolated protein into a rabbit, which 
causes the rabbit to naturally raise antibodies against VEGF-2. In this 
method, it is not necessary to know the antigenic sites in order to 
generate the antibodies. Nothing further is required and any researcher 
in this field could have identified such binding. 

Paragraph 4.13.1 

In paragraph 4.13.1 Associate Professor Rogers states: 

"The opposed application reports that a message of 1.6 kD was 
observed in Northern hybridization studies. Initially, I note that 
scientists do not normally report the size of mRNA in kiloDaltons 
(kD, a measurement of molecular weight), but rather, report such 
sizes in length, e.g. kilobases (kb)." 

From reading the patent specification it is clear to me that the reference 
to kD in Example 1 is a typographical error and should in fact be read as 
kb. No other possible explanation makes sense. This reasoning is also, 
consistent with the information presented in Figure 5. 

Further, in paragraph 4.13.1 Associate Professor Rogers states: 

"I observe that the description of the experimental results in the 
'text of the specification does not correspond with the results 
depicted in the Figure. There is no significance whatsoever 
ascribed to the results allegedly depicted in Figure 5. Figure 5 
appears to depict hybridization of a VEGF-2 probe to an mRNA 
species identified as 1.3 kb in size, which is inconsistent with 
results reported in Example 1 (Figure 4 and text) and inconsistent 
with other studies." 

Figure 5 illustrates that VEGF-2 may be isolated from a range of different 
tissues. 
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4.88 Associate Professor Rogers comments on the band of mRNA species at 
1.3kb. I would regard the VEGF-2 sequence identified in the patent 
specification that has a 1.6kb molecular weight to be within the range of 
error for the 1 .3 kb band identified in Figure 5. Experiments of the nature 
presented in Example 1 and Figure 5 are not highly accurate. Further, 
strict alignment is not observed between the molecular weight markers 
and the molecular weight identification on the other side of the gel. Thus 

1 do not believe that this result necessarily reflects that VEGF-2 was not 
isolated. 

Paragraph 4.13.3 

4.89 In paragraph 4.13.3 Associate Professor Rogers comments on Example 
2. Before, turning to Associate Professor Roger's comments I would like 
to make some observations about Example 2. 

4.90 When I read Example 2 I noted that there are a number of errors in the 
Example that appear to me to be typographical in nature. First, Example 

2 fails to identify the sequence of VEGF primer F5. I will discuss this 
issue in more detail below. 

4.91 Second, Example 2 on page 29, line 21 refers to lanes 1 and 3, however 
this reference is inconsistent with the results presented in Figure 6. I 
believe the reference to lanes 1 and 3 should read lanes 3 and 5, which 
is consistent with the Figure 6 data. As reported in the legend associated 
with figure 6, lane 1 represents molecular weight markers. Thus lane 1 
can not possibly represent a PCR product of full length VEGF-2 cDNA. 
Further the reference to lane 2 at line 24 should read lane 4. This would 
have been obvious to me and I believe a person of ordinary skill in my 
field, when regard is had to Figure 6. 

4.92 Third, I note that the F4 primer is located about 119 bp away from the 
3'end of the stop codon and about 242 bp before the last nucleotide of 
the cDNA. Further- reference to the F4 primer should I believe be a 
reference to the F5 primer since it binds the VEGF sequence outside the 
VEGF-2 ORF. Thus the patent specification fails to provide the F4 
primer. The specification states however that the F4 primer binds the 
nucleotide sequence approximately 36 amino acids before the COOH 
end of the VEGF-2 ORF. Since the specification provides the nucleotide 
sequence in this locality I and I believe any other researcher of ordinary 
skill in the field could have used Figure 1 to generate a suitable primer 




that would lead to the production of a VEGF-2 sequence truncated by 36 
amino acids at its COOH terminus. 

Paragraph 5.6 

93 In paragraph 5.6 Associate Professor Rogers states: 

"Many of the claims (e.g., at least claims 1-4, 11, 13-20, 28, 32, 
34-45, and certain claims that depend therefrom) seek protection 
well beyond any consideration provided in the application to the 
extent that they can be interpreted to read on non-human forms of 
the VEGF-2 polynucleotide or polypeptide or uses thereof." 

94 The patent specification teaches to me the existence of VEGF-2 
generally and the information provided in the patent specification is 
sufficient, in my opinion, to identify and isolate VEGF-2 from other 
mammalian and animal species using standard and routine probing or 
PCR procedures that were commonly available in 1994. Hence I do not 
regard the patent specification to be limited to human VEGF-2. Any 
person of ordinary skill in the field could have used the information in the 
patent specification to produce probes and / or primers, which could have 
been used to identify VEGF-2 from, another mammalian and animal 
species. 

Paragraph 5.8 

95 In paragraph 5.8 Associate Professor Rogers refers to a number of the 
claims in the patent specification that specifically define individual 
fragments of VEGF-2. I am aware that there is an error in the numbering 
of the amino acids in SEQ ID NO: 2. The amino acid sequence, 
designated one (1) to five (5) (inclusive) actually constitutes amino acids 
one (1) through six (6) (inclusive). When this error is taken into account, 
all of the amino acid numbering appears to me to be correct. 

Paragraph 5.8.1 

96 In paragraph 5.8.1. Associate Professor Rogers comments on claims 11 
and 32 in the patent specification. In that paragraph he states: 

"...it remains my opinion that the specification evinces no intent to 
claim a genus of polypeptides using this sequence as the critical, 
defining limitation. The context of the quoted statement indicates 
that the statement is merely one of comparison of the structural- 
relatedness of the VEGF-2 sequence to prior art sequences. 
There is no mention of + ^ exact sequence per se, but rather, 
merely an observatio, , t ,iac VEGF-2 includes a segment that 



matches a motif (PXCVXXXRCXGCCN, where X is any amino 
acid). ,: 



4.97 I disagree with Professor Rogers where he suggests that there is no 
mention of the exact sequence per se. Immediately after the 
identification of the signature motif on page 5 of the patent specification 
there is a reference to Figure 2. in Figure 2 the signature motif is defined 
as a boxed region between amino acids 61 to 74, wherein the exact 
sequence of the signature motif is defined. Thus, in my view, the patent 
specification does define the signature motif. 

4.98 I note that Associate Professor Rogers makes a comment that in his 
opinion there is no intention in the patent specification to claim 
polypeptide sequences with the signature motif as the limiting feature. 
The patent specification by way of the disclosure on page 5 and Figure 2 
clearly identifies the' signature motif. Further, the patent specification on 
page 9 makes clear to me that it includes fragments of VEGF-2. Given 
that the identified signature motif is conserved between VEGF family 
members I would have understood that the identified signature motif is 
one of the fragments that is talked about on page 9 of the specification. 
Thus the patent specification aoes support fragments bounded by amino 
acid residues 61 to 74. 

Paragraphs 5.8.2 & 5.8.3 

4.99 In paragraph 5.8.2 and 5.8.3 Associate Professor Rogers discusses 
claims 34 and 40. For similar reasons I believe the patent specification 
provides support for claims 11 and 32 I also believe that it provides 
support for claim 34 and 40. I refer to* and repeat my comments in 
paragraphs 4.94 to 4.96, which address this matter. 

Paragraph 5.8.4 

4.100 In paragraph 5.8.4 Associate Professor Rogers refers to claims 12 and 
33 and states: 

"There is only mention of the cysteines, and no mention of the 
intervening 70+ amino acids that are dispersed between the 
cysteines and that comprise most of the sequence between 37 
and 117." 

4.101 I do not agree with this statement. The patent specification on page five 
identifies the eight cysteine residues as being of impoi:ance in the overall 
structure of VEGF-2. Further SEQ ID No: 2 and Figure 1 identify each of 
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the subject cysteine residue?, including all- of the intervening residues. I 
believe that all of the necessary information to produce this sequence as 
a fragment of VEGF-2 is provided in the patent specification. Moreover 
page 5 of the patent specification makes clear to me that HGS identified 
the sequence bound by amino acids 37 to 117 as being a significant 
portion of the disclosed VEGF-2 sequence. 

Paragraphs 5.8.5 & 5,8.6 

4.102 In paragraph 5.8.5 and 5.8.6 Associate Professor Rogers discusses 
claims 35 and 41. To the same extent that I consider the patent 
specification provides support for claims 12 and 33, it also provides 
support for claim 35 and 41. I refer to and repeat my comments in 
paragraphs 4.98 to 4.99, which address this matter. 

Paragraph 5.8.10 

4.103 In paragraph 5.8.10 Associate Professor Rogers refers to claim 39 and 
states: 



"As explained above in detail, Example 2, which provides the only 
arguable description of VEGF-2 mRNA, apparently was performed 

; -i incorrectly, and VEGF-2 mRNA was misidentified Thus, I find 

no support in the application for this term, either." 



i 4.104 I disagree. I refer to page 4 of the patent specification, which discloses 

'■3 RNA polynucleotides. Additional disclosures of such subject matter may 

s be found on page 6 of the specification and in Example 1, where I note 

:| the applicant actually identified a number of VEGF-2 mRNA species. The 

probe that was used in the hybridization reaction described in Example 1 
| was a VEGF-2 sequence as disclosed in the patent specification. Having 

regard to the hybridization conditions used in Example 1 I believe that the 
! results presented in Figure 5 support the identification of VEGF-2 mRNA, 

-i which therefore means that such mRNA can be isolated using routine 

and conventional PCR and cDNA techniques. 



Paragraph 5.9 

4.105 In paragraph 5.9 Associate Professor Rogers states: 

"When one considers what is now known about VEGF-2, it 
becomes apparent that the consideration provided in the 
specification is little more than a partial sequence with no 
demonstration of activity." 
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4.106 t disagree that the patent specification provides little more than a partial 
sequence with no demonstration of activity. In my opinion the patent 
specification provides all of the essential information required to identify 
and produce a biologically active VEGF-2 as well as guidance as to the 
uses of that protein, i refer to paragraphs 4.3 to 4.24 above which 
highlight the information contained in the patent specification. 

Paragraph 6.6 

4.107 In paragraph 6.6 Associate Professor Rogers states: 

"Because the definition of "activity" is unclear, the definitions of 
"antagonist" and "inhibitory activity" cannot be ascertained." 

4.108 When I read the patent specification I note that it describes, for example, 
at least an activity of VEGF-2 as being an ability to proliferate endothelial 
cells. Other activities such as wound healing or as inhibitors of tumours, 
etc. are also discussed. Thus, I would understand an antagonist of 

- VEGF-2 to be something that interferes with one or more of the biological 
activities of VEGF-2 as illustrated in the patent specification. Such terms 
were well known and well understood by researchers of ordinary skill in 
the field by 1994. 

Paragraph 6.8.2 

4.109 In paragraph 6.8.2 Associate Professor Rogers refers to claims 51 and 
54 and states: 

"Claims 51 and 54 (and claims dependent therefrom) are 
ambiguous in that each apparently intends that a therapeutic 
amount of a polypeptide can be administered without 
administering any polypeptide whatsoever. In particular, claim 54 
specifies that the therapeutically effective amount of polypeptide is 
administered by providing DNA to a patient. DNA is not a 
polypeptide, but a polynucleotide. Thus, even though claims 51 
and 54 on their face recite administration of a polypeptide 
therapeutic, the applicant apparently intends for these claims to 
encompass gene therapy that does not involve administering any 
of the indicated polypeptide. Thus, the meaning of 
"therapeutically effective amount of the polypeptide" is unclear, 
and apparently includes an amount equal to zero." 

4.110 When I read claims 51 and 54 I understand them to be referring to a 
method . of treating a patient by administering to that patient a 
therapeutically effective amount of a VEGF-2 polypeptide. Two means 
are defined for administering the amino acid sequence. In the first 



method (claim 51) the polypeptide is administered directly to the patient. 
In the second method (claim 54) the polypeptide is delivered via a 
process of DNA expression in vivo. In each instance the amount of 
protein that can be delivered to a patient can be controlled to give a 
specific therapeutic effect. The delivery of therapeutically effective 
amounts of a polypeptide can be empirically determined applying routine 
trial and experimentation. 

4.111 When Associate Professor Rogers states: "...claim 54 specifies that the 
therapeutically effective amount of polypeptide is administered by 
providing DNA to a patient. DNA is not a polypeptide, but a 
polynucleotide...", I do not know what he means. As I read the claims ! 

' would not understand them to be suggesting that DNA is a polypeptide. 
In my opinion the claims require the administration of a DNA sequence in 
a manner permitting expression of a VEGF-2 polypeptide and nothing 
more. 

4.1 12 In my opinion this subject matter is clearly supported by pages 18 and 19 
in the patent specification. Moreover using the general information in the 
patent specification and nothing more than routine trial and 
experimentation a person of reasonable skill in the field could have 
practiced the method defined by claim 54. 
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Summary Research History 
John Stanley MATTICK 

1.1 My training in molecular biology and biochemistry began in 1968 when I 
undertook an honours degree in science at the University of Sydney, 
Australia. My honours thesis investigated the control of cyclopropane fatty 
acid synthesis in Pseudomonas denitrificans. 

1.2 . After receiving a first class honours degree in 1972, I moved to the 

Department of Biochemistry at Monash University in Melbourne, Australia 
to undertake Ph.D. studies on the replication and maintenance of 
mitochondrial DNA in Saccharomyces cerevisiae (baker's or brewer's 
yeast, which is widely studied as a genetic model for cellular function). 
Between 1972 and 1977, I investigated replicative DNA synthesis in 
Saccharomyces cerivisiae mitochondria (see publications 2 and 3) and the 
effects of inhibitors and mutagens, such as ethidium bromide, acridines 
and their derivatives, on the replication and maintenance of the 
mitochondrial genome (see publications 1, 4, 5 and 6). In 1977, I received 
a Ph.D. for my research from Monash University. 

1.3 In 1977, I moved to the United States of America to work as a Post- 
Doctoral Fellow in the Department of Biochemistry at Baylor College of 
Medicine in Houston, Texas. In the 1970s and early 1980s, Baylor 
College of Medicine was one of the leading centres for molecular biology 
in the world, and remains so today. At Baylor my research interests took 
on a new focus: an examination of the fatty acid synthetase' complex, 
which is the enzyme system used to synthesise fats for membranes and 
for energy storage. Using molecular biology techniques, my colleagues 
and I isolated and cloned, for the first time, the fatty acid synthetase gene 
complex from yeast (see publication 11). I also purified messenger RNA 
(mRNA) encoding the corresponding mammalian and avian enzyme 
complexes (see publications 7 and 8) and developed a new system for the 
in vitro translation of mRNA into protein (see publication 10). 

1.4 I also made monoclonal antibodies against the fatty acid synthetase 
complex and used these and other reagents, in conjunction with controlled 
proteolysis, to dissect its structure and architecture and to map the 
location of its active sites. This research was published in four 
consecutive papers in the Journal of Biological Chemistry (see 
publications 12, 13, 14 and 15) and provided a clear insight into the 
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mechanism by which the fatty acid synthetase protein complex works in 
animals, which is now the standard treatment in major biochemistry 
textbooks. We showed that fatty acid synthetase is a multi-enzyme 
complex that consists of a head-to-tail dimer of two identical polypeptide 
chains, which are encoded by a single gene. Each polypeptide chain is 
multi-functional in activity and contains all seven enzymatic functions and 
the acyi carrier required to synthesise lipids from 2-carbon compounds. 
This research provided me with experience in many of the techniques 
associated with gene cloning and expression including RNA isolation, 
mRNA purification, in vitro translation, cDNA synthesis, recombinant 
library construction and methods for screening recombinant libraries. 

1.5 In 1981, I returned to Australia to take up a position as a Research 
Scientist with the (then) Commonwealth Scientific and Industrial Research 
Organisation ("CSIRO") Division of Molecular Biology in Sydney. CSIRO 
was interested in using my expertise to develop new recombinant DNA- 
based vaccines against important pathogens. At their request, I began by 
investigating the prospects for developing a vaccine against the blood- 
borne protozoan parasite Babesia bovis (which is related to malaria) (see 
publication 16), but the immunological basis for such a vaccine was 
unclear and this research was discontinued. During this time, however, I 
was also involved in the successful cloning, sequencing and identification 
by translation of hybrid-selected mRNAs of the cDNA sequences encoding 
the type-specific surface glycoprotein of rotavirus (which causes diarrhoeal 
disease) (see publications 17 and 18). 

1.6 In 1983, I started working on the development of a recombinant DNA- 
derived vaccine against the bacterium Bacteroides (now Dichelobacter) 
nodosus, which causes footrot in ruminants, and for which the important 
protective antigens (called type 4 fimbriae) were known. I achieved this 
objective by isolating and cloning the gene sequences encoding these 
antigens from . Bacteroides nodosus, expressing the corresponding 
proteins from those sequences and finally testing the proteins for their 
efficacy as a vaccine. The initial gene cloning component of my research 
was completed by the end of 1984, and the selection of a suitable 
bacterial host cell (Pseudomonas aeruginosa) to obtain correct folding and 
secretion of the protein, selection of a suitable expression vector and 
testing of a prototype vaccine, was completed by the end of 1985 (see 
publications 19, 20, 22, 30 and 33, and patents 1 and 2). This 
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represented the first successful genetically-engineered vaccine in 
Australia and one of the first in the world. For this work the Australian 
Biochemical Society subsequently awarded me the 1989 Pharmacia-LKB 
Biotechnology Medal. 

1.7 . During this time also, my (then) wife was concurrently employed as a 

Research Scientist at Biotech Australia Pty. Ltd. and was the leader of the 
successful project to clone and express human plasminogen activator 
inhibitor type 2, by constructing cDNA libraries and screening with 
oligonucleotide probes derived from partial amino acid sequence 
information, i closely followed and was familiar with her work on this 
project. 

1.8 By about the end of 1985, I supervised a team of about 10 researchers, 
including a Post-Doctoral Fellow, Ph.D. students, CSIRO research 
assistants, and seconded employees of collaborating vaccine and 
biotechnology companies. 

1.9 Between 1985 and 1988, my colleagues and I cloned the genes encoding 
related antigens from other Bacteroides nodosus serotypes to expand the 
range of coverage of the vaccine, and to improve the host-vector 
expression system to enable stable high-level production of these proteins 
for vaccine manufacture. This required optimisation of the promoter 
system to drive high level expression of the recombinant protein, selection 
of suitable vector systems that were stable in the host cell during large- 
scale fermentation, suitable splice sites for insertion of the cloned gene 
into the expression vector, and appropriate procedures for purification of 
the protein from recombinant culture (see publications 23, 24, 25, 26, 27, 
29, 31 , 32, 37, 42, 45, 46 and 56). 

1.10 My team also examined other antigenic proteins and showed that the 
recombinant fimbrial expression system could be successfully used to 
manufacture vaccines against other bacterial pathogens, such as 
Moraxella bovis (which causes severe conjunctivitis and eye damage in 
cattle), and to produce antigenic epitopes from other organisms such as 
foot-and-mouth disease virus by site directed mutagenesis and protein 
engineering (see publications 36 and 41). 

1.11 During this period I also worked as a consultant for the Mauri Foods Pty 
Ltd yeast genetic engineering program. I was also involved, then and 
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later, in the characterisation of important genes and proteins from bovine 
herpes viruses and enteroviruses (see publications 34, 43, 44, 63, 66 and 
91). ~ 

1.12 In 1988, I was appointed the Foundation Professor of Molecular Biology 
and the Foundation Director of the Centre for Molecular Biology and 
Biotechnology ("the Centre") at the University of Queensland, positions 
that I continue to hold. I established and built the Centre and in 1990 it 
was designated a Special Research Centre of the Australian Research 
Council (formerly known as Commonwealth Centres of Excellence), one of 
only about twenty in all areas of science and one of only four in biology. 
The Centre was re-named the ARC Special Research Centre for 
Molecular and Cellular Biology in 1994. It specialises in the molecular 
genetics, developmental biology and cellular biology of mammals and their 
pathogens, and currently has over 130 staff and research students with an 
annual budget of around $7 million. 

1.13 The laboratories in the Centre, including my own, routinely use 
recombinant expression systems in bacteria, yeast, insect cells 
(baculovirus) and animal cells to produce recombinant proteins for 
purposes such as x-ray crystallography and other forms of structural 
analysis, to generate antibody probes for various experimental purposes, 
and to study the biochemistry and interactions of such proteins with other 
proteins, RNA and DNA. 

1.14 Since 1988, my research has focussed primarily on the molecular genetics 
of the biogenesis and function of type 4 fimbriae in a number of 
pathogenic bacteria, but particularly in Pseudomonas aeruginosa (which 
causes opportunistic infections in immuno-compromised individuals such 
as those suffering from .cystic fibrosis, AIDS, burns and cancer 
chemotherapy) (see publications 28, 31, 35, 40, 46, 47, 51, 61, 62, 64, 65, 
68, 69, 71, 72, 74, 75, 76, 77, 79, 81, 82, 83, 84, 85, 86, 87, 94, 95, 98, 
and 100). ' - * ' 

1.15 I have also developed a program to identify genes involved in mammalian 
development and the role of RNA in this process (see publications 73, 78, 
88, 89, 90, 92, 97, 99, 101, 102), as well as a number of new techniques 
in molecular biology (see publications 49, 60 and 67), and collaborative 
projects in mammalian gene cloning and mapping (see publications 48, 
54, and 57). This involved, among other things, gene identification, 
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bioinformatic analysis and gene expression in heterologous expression 
systems to obtain antibodies to analyse functional roles of the encoded 
proteins in vivo. My colleagues and I have also been involved in various 
collaborative projects in gene expression and protein engineering. This 
has involved cloning of bacterial and mammalian genes, site-directed 
mutagenesis to alter the coding sequence and consequently the protein 
product, expression of the product and functional assays (see publications 
52, 53, 58. 59, 88, and 101). My laboratory has also developed new vector 
systems for gene cloning and recombinant expression in bacterial cells 
(see publication 79). I have also been an active proponent of genome 
research in Australia (see publications 38, 39, 55, 70, 80 and 93). 
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Background to the Invention 




• 


Brief description of Angiogenesis 
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Factors involved in angiogenesis 
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• 


Comparison between VEGF and PDGF 


2 




Brief discussion concerning different forms of VEGF 


2 - 3 


Summary of the Invention 




• 


Description of the various aspect of the present invention 
including: 






> VEGF-2 polypeptides 


3 




> VEGF-2 polynucleotides. 


A 




> Processes for producing the polypeptides 


4 




> Therapeutic uses for the polypeptides 


4 




> VEGF-2 Antibodies & processes for producing same 


. 4 




> VEGF-2 antagonists/inhibitors capable of inhibiting 
VEGF-2 activity such as angiogenesis. 


4 


Brief description of the drawings 


4/5 


Detailed description of the Invention 
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Deposit details (ATCC 75698 (plasmid 182,618)) 


5 


• 


Description of the isolation of VEGF-2 
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• 


Characterisation of VEGF-2 protein sequence comprising 350 
amino acids. 
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Description of similarity VEGF-2 protein sequence to PDGFoc, 
PDGFp, VEGF & VEGF-2 at amino acid level 
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• 


Description of VEGF-2 polynucleotides 


6 




> Definition of "polynucleotide encoding a protein" 


6 




> Description of allelic variants 
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Discussion about preproteins, proproteins & preproproteins. 
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Discussion of possible tag & marker sequences 


8 




Discussion concerning hybridisation 
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> Definition of "stringent conditions" 
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Disclosure about deposited sequence 




ft 


• 


Description of VEGF-2 polypeptides 
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" > Definition of "fragment, derivative and analog" 
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> Description of fragments, derivatives and analogs 
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> Definition .of "isolated". 
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> General description (Page 11) 
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> Possible enhancers (Page 13 - 
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> Recombinant expression vectors (Page 14 - 
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Host cell systemsdescribed for producing VEGF-2 
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> Examples (Page 12, 13) 
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VEGF-2 polypeptides- Further description 




16 


• 


Description of the biological activitj(use) of VEGF-2. 
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> Exemplified biological uses 
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> Antagonists to the biological activity^ VEGF-2 
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> In ^//roapplicatio^ (ie testjor VEGF-2. 




18 
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Gene therapyusing VEGF-2 gene sequences 




18 




> Ex vivo gene therapy disclosure. 




18 




> Li vivo gene therapy disclosure. 




18 
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Use of VEGF-2 with a pharmaceutical carrier 




19 


• 


Therapeutic kits comprising VEGF-2 polypeptides 




19 


• 


Methods for administration of VEGF-2 polypeptides 




19 
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Chromosomal mapping 




20 
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Methods for determining VEGF-2 genetic defects 




21 
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Li vivo inhibition of VEGF-2 using antisense technology 




22 
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Antibodies to VEGE2 




22 




> Methods for preparing VEGF-2 antibodies 




23 




> Monoclonal antibodies. 
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> Neutralizing antibodies. . 




23 ' 




> Uses of possible VEGF-2 antibodies 




24' 
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Subject matter 


Page 
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Antagonists / inhibitors of VEGE 

> z Truncated form of VEGF-2 and possible uses 

> Possible uses of Antagonists / inhibitors of VEGF-2 
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Examples 








> Definition of plasmids 


25 






> Definition of "digestioxf 


25 
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> Definition of oligonucleotides 


26 
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> Definition of "ligatioif 


26 
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Example 1 Expression Patterns of VEGF2 in human tissues 
and breast cell cancer lines. 


■27 
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• 


Example 2 Expression of VEGF2 by in vitro transcription 
and translation. Exemplifies various primers (probes) 
including a large fragment of VEGF-2 (sequence truncated by 
36 amino acids at C terminal end) 


28 




Seauence listings 


-. 
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• 


SEQ ID No 1: VEGF 2 nucleotide sequence (1525 nucleotides) 


31 
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• 


SEQ ID No 2: VEGF 2 polypeptide sequence (350 amino acids) 


32 
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Claims 1 to 61 


34 - 41 
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Figures (Drawings'* 






• 


Figure 1A to ID: depicts polynucleotide & polypeptide 
sequence comprising the 350 amino acid residues of VEGF-2. 


1 to 4/9 




• 


Figure 2A to 2B: Homology comparison between PDGFa, 
PDGFp, VEGF & VEGF-2 at amino acid level 


5 & 6/9 


1 


• 


Figure 3: Illustrates percentage homology between PDGFa, 
PDGFp, VEGF & VEGF-2 


7/9 
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• 


Figure 4: Shows the presence of mRNA for VEGF-2 in Breast 
tumour cell lines 


7/9 




• 


Figure 5: Northern Blot analysis of VEGF-2 in human adult 
tissues 


8/9 


■ ■ * 


• 


Figure 6: Analysis of in vitro VEGF-2 transcription/ 
translation product on SDS-PAGE gel. 
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